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(54) MATCHED FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain precise 
synchronizing removal by small circuit constitution or 
processing by successively adding a product sum 
data group successively obtained between with an 
inverse spread code group concerning over sampling 
data by a product sum arithmetic means at a 
prestage by an adding arithmetic means at a 
poststage. 

SOLUTION: SRI to SR8 are shift registers on each m 
(8) stage. Then, SRI to SR8 time-sequentially store 
(delay) n x m (8 x 8) number of each revere spread 
data over-sampled by the 1/8 chip frequency of 
input. A product sum circuit consisting of residual 
constitution successively obtains product sums 
(correlated output) between n(8) number of each 
reverse spread data of every m(8) number of SRI to 
SR8 and a reverse spread code 0. In an arithmetic 
circuit 2 on a poststage, RG1 to RG8 time- 
sequentially store m-number of product sum data Z 1 
with the timing of each 1/8 chip period of input. Each remaining adder circuit adds each 
product sum data RG1 to RG8 to obtain correlated data Z 2. 
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[0 0 0 1] 

atched Filter) J::M Hl!:S* b < » n ^@rol£tfC?gF-§-* 
»iRF-§-5^?iJT-i^ Ittir-t- S lift 7" A 2> SflfBiSeit 

[0 0 0 21 iff4p, ^wimMm^m^m^<r>^^mm 

->;!5.^A-CtS> t*5fe<OT DMA (Time Division Multipl 
■ e Access) ^^Jc-f-^x.. 7 ^--:^:/^*^Ff^l-ffitt> J: "P 
#< (Oj5DA#Sr»IX^T$'5DS -CDMA (Direct Spre 

ad - Code Division Multiple Access) 

*^l^«D s - CDMA::^^»-J;S^tbjiW>'-^7'-'^<^ 

[0 0 0 31 

[t**roS^S] Ell 1~EI1 8 »i=e&?l5ft^l5S:IftWi"5l2 
(1) ~ (8) -C'fcS. Ell 1 (A) ttDS-CDMA 
->5^\^i~7b'-^^m<r>-W»^^ 011 (B) BI^C<S 
m«ftro-tl5«fiK^Sr*>**U-CVN5,o El 11 (A) ^^*5^^ 
-C. 1 lttn^s/7*;^»JOfii;«??^^?'JC (t) Srlii 

-r5)?^-^5g^^ (CG) , 1 2r±«3S« (X) . 1 3r± 



D/Agg^ (D/A) . 1 4«:BPSK^»Ci5^^W 
gi5 (MOD) . 1 5«:j||{gTi^7* (TXA) , 1 6 

^tT:^x■:^t?*>5o 

[0004] A:Zj©ji(§x ttft^fi 1 2 -T?a:»l?# 
»?|JC (t) Sr^aS (lifc^IS) nmJliK^<^ffi 

1 3-eD/Agggi$nfc^, gggSgBl 4t?2jJcgS!SI8$ 

'^mr:^Ti-i e^^n^xmrn^ 
ti^. mil (B) ^ci5v^r, 2 itts^tr^x-^^ 2 

attRFTVT' (RXA) . 2 3t4BPSK^Jc:J;5« 
i8?f6 (DEM) , 2 4ttA/D^tft^ (A/D) . 2 5 
H:-vy^h7>f/V^ (MF) . 2 etttr-^'^^mas (P 

D) . 2 7n±mit^n^-^ntm-(omi}:Win^mn 
c (t) ^^^•ri>^^%^n (CG) , 2 8«*^^ 

(X) -CS)?). 

[0 0 0 5] §{tr>'7^■:^2 l(73S{tm^ttRFTV>'* 

2 2-C'RFii4>s$n. «pg^2 3-r-0ij^«iDffl1^iS:^^ 
K^y) 2^m.m^ni>o r<^«fSft-^ttA/D^^2 

4-eA/D^«l$n, iJfrttfi^-^J'i:'iCoX^aL«|2 8 

Rt;5-=?s''?'h7>f-'V^2 5lJ:^*&$tb5)o •^-y^V'^^ 

Y y) um^-r Q\z.mi9^\^-xmm.^%^nc. (t) 
wm^^%nc (t) sr«^u r5UTa^t^-^t 

[0 0 0 6] El 1 2 ttJifB?*-e-J£tfe/i^tt:^*!ia«75^^' 
^■cro-ej^SJitt^im-rSo J£t5:^3F-^?^?iJC (t) tti^ 

«||:i*jv>T^ jlHt7'-^t-ifetic?5-§-*?'JC (t) Sr*^ 

(^N'te6?)ffeafp/m o d 2 cDip^ictB^) -f-^* t m^(r> 

^fk^ (H^fl&fitl^SfP/mo d 2 0?AD|SC»Jlti^) -f^t 

<0SfSx-;?®«:l«&7>yA^c(f -^-t J^ioT 5o 
[0 0 0 7] Slo-C, gfg7'-^2r]EL<«^-ra/c«5 

;::wfi^«<0!l$;tSr^^lM«ffitv^^\ 
S B*SB8«^l4«rf<lffl UTffipnSo Ell 3 ttffi 

t!fi??^^?'JOg5,1=Bgl^14^lftP^i"SEl-T?fc5o 
ft£«!?9^*?'Jt L-rtt^fil9i^i5*'^ttSr*-r5PN(Pse 
udorandoa. Noise) ^?iJ^5fflV^t>ttSo PN^JUttaTO 



(3) 
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(a) 5p«itt: i^»irtl::*J»t5 roj b rij ©mm 

m&<r>m.ii^ 1 BIT 

(b) : rOj . rij 

( c ) ;i«§ai4 : tn^jm^mm'iyy v $*-c«-«<Srii:«S5 

013 (A) tt-fi^©l£tfc!RF^^?'J©ia4i§iUJ;'3Sr^ 

[000 8] r roooiiioij tX^±^J: P 
N^?iJT-tt'^tv>d^ ^v^)a»^^*L. d»o±fEPN^?iJ 
ottK (a) ~ (c) SrD&«iSi-5-i:*»6>, ^m<om 

ro 0 0 11 1 0 ij (DeataH#tte£iTos'9-e& 
rr-c\ iB*aMffi<oiii»tt??^ roj r- 
ij {c^mLx:t7 5. ^2?iJ ro 00 1 1 1 o ij mmo) 
ea^sMffitt (-1X-1) + (-1X-1) + (-1 

X-l) + (1X1) + (1X1) + (1X1) + (- 

ix-1) + (1X1) =at »?'J r 0 0 0 1 1 

loij k m^i)i 1 /amm-rntc^n ^00 1110 

loj fcroiB+BWm (-1X-1) + (-1X- 

1) + (-1X1) + (1X1) + (1X1) + (IX 

_i) + (_ixi) + (ix-l) =Otti:^o 
[ 0 0 0 9 ] El 1 3 (B) 1 3 (A) (DgB+BBSffi 

;^l?r^5'*7 7(cbTV^^)o r ro*?iJ r o o 0 1 1 1 0 u 
-c\in^(o^^7i^^o i)i«si-ii5v>gB*BBam;t>= 

[0 0 10] 'teioN 12113 (C) {::M;R?iJcoee.+BMB3 
'JCtjWJcM (Maximum-length sequence) ^^'Jli^fc^o M 

^^ij-r-am^ro^D < ??F-^<o 1 mm^:k^ s s+sm tf— 

*0Jiiiia«-etti2:tit??#»?'J roooiiioij Sr^^ 
[0 0 11] Si 4tti*5fe<^>— Wro-^s/^b^^/v^ro 

W^Sr^UTis!?. I2U-13V>-C. FFl~FF8«7y 
F l~FF8^iA;^l<O^S':?')a»AtT-!^vry>^ 

FF8o#i^t£mx-^t^^*£t!t^?^c rooo 1 1 1 
0 IJ i:<OiK?o (^SMlll;^!) iSr**2><. 



[0 0 12] 01 5f4Ell 4 0-^s'f'h7^>'U^<^t!)f^ 
s/^^ o y ^ <t-^CH C KJcPI^ bT=fr F F 

^^ti-2>t> FF 1~FF 8l::^?D03j?#£«T'— ^*?"J 

ro 0 0 1 1 1 o 1 J d57,.;;^$tt5o 
ieB@m;^ifi (-1X-1) + (-1X-1) + (-1X 

-1) + (IXl) + (1X1) + (1X1) + (-1 
x-l) + (1X1) =8i:^i>9, ^(0{Bd5i^<D^s/7* 

5„ 5 V^'-CriFF 1~FF 8<^fflta;tfc7' 

-^'»?iJtt-^'>7 h^ixT ro 0 1 1 1 0 1 IJ ir/i 
t). rwBt^l^:foMtS*iHtiJ;'3«: (-ix-l) + (- 
ix-i) + (lx-1) + (1X1) + (1X1) + 
(-1X1) + (ix-l) + (1X1) =2i:'i5„ 

#3S?"JC (t) Sr^^-rntf, S^tT'-^Sr^fiT'-^' 
[0 0 13] Bl-bW:-=!'s/^ ^:7^/^;?©ilS6<)'!^lft5ir• 
T5lti!«Sr^T5o lai 6lii^a:iicx-:5'*?'Jt5Sfe«??^ 
3^?iJ(DJ; t)f¥^^j:BB«i^'T^-ro 2 ^klgfSft (a/ 

D^mW) rc>=@!fi£i!c^t*ttjil«<K!lOi^^^'JPS^ ''1'^ 

5m-^fLm;i:^£2)o ElttiJ^!a:i!c«^ ro 0 0 1 1 1 0 
IJ <DU^^:km-^^\^x\<^^o '^r-{y<^-:^(r)<P^ 
^^A/'D3£»ro1^V7';^^^s*l9. iS&i£tfc«-i-©m*i^ 
-<ywsBg{itTHc7)^-&HjS?i£t!tv^-;^= i> •^t^l^'<>'^ 
<BI{iSTH<7?^-^ttJSet£tfex— = - 1 Srtti;0-r5o 
[0 0 14] #;53S5!iS:i!t7'— 

tie) t,^!9^<''Ji5o 
[0015] ^ A;^oii^5£ticfg^<lrf" f 

7*ja»At j;t) l,^-^^^^^:Mv^l/m (^jx«m=8) m 
mx:i-~^<-^i^y]) ^^■y (A/D^^) ^#p>nfc:^- 

:5f^(^::j— /<f-V7°!) VjJ'':*-^}:^ J: S"^ S'^ b 7 >f 
OlllfigSr/T:i-0T% 0^ClJaV^T, SRl~SR8tt=&in 
(8) ^©v'^ M/'v?;^^-C*)5o 



(4) 
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[0 0 161 rr-ett, SRl~SR8aA^roi/'8 

8) {ajDiS-s^tttfeT^— SrNp»?ijt-fa» mm) -f-So 

^t) «7)1S^K*^fc'i5SI?0lHl!SttS R 1 ~S R 8 ro«-m 

(8) ®e#ron (8) mo^T^uwiy'-i!' ti^itmn 

■§-c roooiiioij t <r>mff>^^ mmoiti) 

to 0 1 7] Ell StJEll KD'^t/'f-V'^^^^^''^^^ 

Kt> <r>m^Wim%\-i.t<om^- W'<>'H-jc& c r o , ± i , 

El^o#taBim;^a), (DSHBSttix-^ii^^T^fc-tt 
►) if*— iJ'jlfflT^fcJtjtfeTWiaUTSjSo 

[0 0 181 x:h<n>^mtimr-9ifi\/^f-v^Mm 

scKd5^^-r'5t> s R 1 ~s R8i::ias^w«|/j;fg-^ 
tBB8tt5;^tt (ox-i) + (-2X-1) + (-2X- 

1) + (0X1) + (2X1) + (2X1) + (OX- 
1) + (0X1) =8i:'i5. ifeOjJ'o s'tJ'm-^OSC 
Ki^^^-titt^ SR l—SRSOiSSSttfef*— ^5R?"Jtt 

(-1X-1) + {-2X-1) + (-2X-1) + 
(1X1) + (2X1) + (2X1) + (-1X-1) 

+ (1X1) = i2t'i2)o ^rmm\^\^xm^. 

[0 0 19] 

(8) mm^(on (8) ^Bro^-^<1^>'P'•y Vi^T*-^ 

[0 0 2 0] :z(DiiLm-fnit. ^K^^^I^A^^i^My^ 
r_i-i-iiii-iij -r-fc2>fc«>»-, w^xi-S 

r-2-2-2222-1 IJ «^{i#t^$feW{]t« J; 9 

[0 0 2 1] tif-oT, Jifa«e*:*^©-^s'^b7'<>'^^' 

^C1T\ nxm (6 4) ^i:J^(0:fe;d— V:/7^ 



6. lai 8Jcr<^li^<7)*BMai;tl(S)Sr»IELT&5. A 

A;^<Dlf^JfeJi^;65ffiBa^^l-iE?f6I^Ri!!fc$n5^». W 
_ t S < -Si-?) A:^ift^<^5t^fitS'^ 

[0 0 2 21 L*»u :L<o^\cfimi7<r>mM^. 

|§ro«:eismii«l^m (8) {gt'SioTL^VX m^WT-tt 
[0 0 2 3] 

S iifg ^ ^ A *3 »t 5 flfria5S»£tfe Sr» 5 fc <0-^ 

— /<lJ->>'Vv$nfc'>^e< ti^n xmii:»co{t-§-^^iJ* 
iiJi-f-5^1 <OjlJ^¥^^i:> *tIIEaii©SS£#ia:t-*3(t 
•5 m^ieS^ <^ n ^©jg5i{i-§-m9lJ t n e<0>£i4:«^^-§-^ 

Otli;f]©M (MSm) e^>0^?P»?'J?r5S5£-r5»2 0 
mm^^h. tfIIB^2C05SM#©l-i3(t5Me9S®W 

[0 0 2 4] (1) «I^<^«*nSI^^ 

m^(omn^n-^^xM (i<MSm) ^@5)-«m^*d 

m0.X. n Xm<@:9-<0^:^w<i^>'7'!J t^i^y'—^K^ 

Kai:^ (I>v^T^ilD««ffi) ^n^ztii^-^mtta^c 
[0 0 2 5] »*L<ii*^BJ (2) icjsv^Tii. -hie 
(1) l-*5V^-C. m^ii£^4\C7ji-t1io<. Wfn^ 

?ljK)iD3?*Mri l<M^mCD^fC^C@^$nTV^:5„ 0IJ 
^fi«fD»?lJWiD^^M= 2 fc t > El 1 7 <D$f ^(73 

[0 0 2 61 *fc»*U<tt*«BJ (3) (c:*3V>rH. 

±fB*^W (1) ^^:*sv^-r, Ca|;^«EI7»c^-r*D<s « 
TV^So jffifD5S?'JO*D^I^MSr^SM-1??fig-r^) r fc T?A 
[0 0 2 71 /iss. tiiiill3f»cteffli-5#Wfp?s?iJttm 



(5) 
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(2) Jct^TttSSc */c»*U<H:*5§?^ (4) K 
*5V^T«:. ±fB*5BM (1) - (3) Ij:*5Vnx. 

[0 0 2 8] *^PJ (4) ICitttf. m2(D»m^m:i 

[0 0 2 9] 

5o 02ttmi(^|IJ6o?^®t-<t5-^s'^h:7-^/v^^(D 
^S^SiSr:^t"ElT% mi-ib^v^T. 1 ttSflS^O»^lHlK> 2 

ttEll 1 (B) 2rl^H^-rfi:V\ 

*5V^-r. RG i-RG8JiA:^o#i/8^s/:7'MI«lo 

?iJi;iiBl» (5gj^) -r^o a'9 0^*D»lH]?gt'iRG l-R 

[00 3 1] ms\imi<^MMomm\z.x^'^y^h':7 

mf^y"—^^^ (to) = (DllXCl) + (D21 
XC2) + (D31XC3) + (D41XC4) + (D 
51XC5) H- (D61XC6) + (D71XC7) + 

(D8 1XC8) m^^n^o :l:^X\ iS5[t£«T'-^D 

1 ittiai 8le:*5ft6^lco^i^:7'i^WA tidztBtt^ll 

2 lttm2c7)^iy:7'JilS82At l;i*3ft^lli<^;^^^^l^ 
[0 0 3 2] Kk(0^ n y:^m^-OSCK(D t l<Di^^ ^ 

^-^'jcttilB^j^fcW^py^-^i:! (to) (DJi^m-^^ 

^OSI^?lHl^2<7>RG8*C-fei/ lil^iZlttl^O^ 

^[USS 1 ota;^t-f:ii: 1 (ti) = (Di2xci) + 

(D22XC2) 4- (D32XC3) + (D 4 2 X C 
4) + (D52XC5) + (D62XC6) + (D 7 2 



XC7) -h (D8 2XC8) m^hti^o r:r-c. iSffi 

f(X-t$^D 1 2nmi 8lC*5ft^||l0^5/7*JSWA t 
«7^-^D2 2ri®2 0^i/:?^J3«82A t tC*5ft^®2 

[0 0 3 3] iJilTllHiJ-UTiS*. 8fflS(^:^'t3s/i5'« 
-g-OSCK(^ t B(0^-f ^>'i^'\Z.}rX'i&Sc(OmM^^2<D 
R G 1 - R G 8 Kj^tSLmn^^ 1 JSffl^J-ffi^-r S 6 4 IS 

(to)-zi ( t 7) d^-t 5/ h^n^o ^S<^jK»[^ 

0) 1 (t 7) 0*0^-7^—^5^2:2 (t 8) =9 2Sr 
(t 1) --z 1 (t 8) oip^-r — ^ 2: 2 (t 9) =9 

[00341 UT. *ig 1 (DmM(Dmm^^i:i^\'i^ 

2) ;6q#btt:5^*J-. t"- fficolE} ^9 tc;^^ 

flSSr^S'J (^W) L^v\ Ud^1>. A;tF<o®t!£^<t-©-jffi 
ff^;65fS^gi^:S5^^ix^/cft. ffiSBOt^-^fil (9 2) n 

[0 0 3 5] /j^4b\ r(DCRJ-et:i*iBB<Ot:-— iS^fil (9 2) 
til, tf-:^#tto-^tv"r-:7^'^j:taB8li»;«)5^t^ix 

m4\tm2(Dmm<omm\^x^'^y^v:7^/u^(D 
mjisi^^irmx, mk(om^mi&2\z.i6n^Mni^^(^ 

^«M=3) t;l@^$^^TV^5»'&S:^UTV^^o 

[0 0 3 6] IDS, ia6Hm2 0SifS(D?^ffi(Ci:5-^iy 

^h'7^j^^(oW)i^i:mm'r^m (D , (2) x-fo 

6o [a5J2:*5V>T. ±fEEI3(Oii]i^S8^^SrRG8'-R 
G 6 CD 3 ^B^J-r-JT-ib^O^ i: El 5 Otjj1til^^:^M# C>H 
t 0~ t 2 0^^ ^>i^'{-45tt5W)<^]l^tl±iSia 

— ^ (D 1 I'-'D 8 1), (D 1 2~D 8 2), (D 1 
3-D 8 3) \Z.'^-^<m\^^—^ ^1 (to) -2:1 
( t 2) 2/ h $ti.5o 

[00 3 7] f*g(OSI3SlHl8S2ti:iO t 3<7>^>r 
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\z.mf^y^-^ ^ (to) ^zi (t2) (DMny^—^ 

Z2 (tS) =3 2§rttS;^-r5o ^Jc<?:>^niy:^«-^OS 
CKTb^^^-t^ts SR6— SR8(0©?a7^— 

gfc(OSt3SI5iK2«:5BlfDx-i5'2: 1 (ti)-zi (t 

3) (DjlUnf—i^ ^2 (t4) =3 8$'ai;'7i-5o JS^T 
[0 0 3 8] *^2 0*M0Jf^fiiJ-<t^-^S/^h >'^>'l^ 

[0 0 3 9] bx. ;*:^2(7)|IJfecDj|^lilcJ:tttf, 

[0 0 4 0] ^SOSi^lH]^2tCjb*VNT. r.O0ijO#R 

G i—RG Sf^i^^A:^;-?^— ^^Sr-trs/ V'nf^^(0^ ^ 

y^/Pft-i-E 8=1 (7)^J^|gRG 8 (^lA:t?7^-^d5ir 
\:^7<t)'f—^ib>-i^iyy^ti^J^^\ :L(Dm^(0 RG B (Dm 

h^tbSo ffeCORG l~RG7(COV^rt>PHIIX-foSo 

[0 0 4 1] E18tt^3 0*Jteco?l^^i-J:a-^5/^b:7 

;$^<Oibi^^-Ki:LTti01l;?L«8ofc*9. €-S!jf^^- K 
1-8 ni^UTb^hco^ j^.'-y'Mt^E l--K8\^X^m 

— K1TJ:3:. E8=l (H) :6^oE7— E1=0 (L) 

IfHUir^'c^^o :^/c^^^^-K3T-tt. E8-E6 = l;6^ 
oE5~El = 0(J:J:t). RG8~RG6 0«-rtS<?5* 

t^cCSo roi^^(^«Kill»J^El4 0 

^ 2 <D*J£(75?i^fig(^ <t ^ ^ 5/ ^ b :7 ylx^^ t P« t 
5o ^LT»b^^^-K8T'tt. E8-E1 = 1*^J:?)> 



RG8-RG l<?:>^F^S:d5;^^ (m^M^) h^^^o ^ 
(Dm^(0^m^%\^m 2 CD® 1 O^ifeOJ^figt-i 5/ 
^Vy^j\^i^kW\mi:ti:Z>o teOi!i<^^-K2, 4-7 

[0 0 4 2] *m3o^ilo?^fli(cintf. AtKom^ 

So lbf^^-KCDSf3Sffl«W:JbiaE18(?>1><^JJ:Pfi 
P>^c^V\ M^«»jf^^-K4^LT. El, E3, E 
5, E7 = l (H) ;6^oE2, E4, E6, E8 = 0 

(L) <au r<Dm-&«7)^^^^ 

— :://V{i#E 1 -'E8Hia7(?5RG l'-RG8(Z)A;^T? 

tt?'cC<> I^RG l~RG8(DI±5:^l<D#SS£jK?DX — 
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